Hyperglycemia induces apoptosis via CB1 activation through the decrease of FAAH 1 in retinal pigment epithelial cells.
Fatty acid amide hydrolase (FAAH), the enzyme responsible for the degradation of the main endocannabinoid, anandamide, and related fatty acid amides, has emerged as a regulator of endocannabinoid signaling. Retinal pigment epithelial (RPE) cells are believed to be important cells in the pathogenesis of diabetic retinopathy. However, the pathophysiology of FAAH in diabetic retinopathy has not been determined. Thus, we examined the effect of high glucose (HG) on the expression of FAAH and CB(1)R in the ARPE-19 human RPE cells. We found that HG downregulated the expression of FAAH 1 mRNA and protein in ARPE-19 cells. In contrast, it upregulated the expression of CB(1)R mRNA and protein. HG-induced internalization of CB(1)R in HEK 293 cells and ARPE-19 cells was blocked by overexpression of FAAH 1 and treatment with the CB(1)R blocker, AM 251. HG-induced generation of reactive oxygen species and lipid peroxide formation were blocked by the overexpression of FAAH 1. FAAH 1 overexpression also blocked HG-induced expression of CB(1)R in the cytosolic fraction. We also investigated whether the overexpression of FAAH 1 protected against HG-induced apoptosis. High glucose increased the Bax/Bcl-2 ratio and levels of cleaved PARP, cleaved caspase-9 and caspase-3, and reduced cell viability. HG-induced apoptotic effects were reduced by the overexpression of FAAH 1, treatment with the CB(1)R-specific antagonist AM 251 and CB(1)R siRNA transfection. In conclusion, HG-induced apoptosis in ARPE-19 cells by inducing CB(1)R expression through the downregulation of FAAH 1 expression. Our results provide evidence that CB(1)R blockade through the recovery of FAAH 1 expression may be a potential anti-diabetic therapy for the treatment of diabetic retinopathy.